Adhesion-dependent regulation of p190RhoGAP in the developing brain by the Abl-related gene tyrosine kinase.
Abl family kinases, which include the mammalian Abl and Arg (Abl-related gene) kinases, regulate neuronal morphogenesis in developing metazoa (for review, see [1]). Activation of Abl kinase activity directs changes in actin-dependent processes such as membrane ruffling, filopodial protrusion, and cell motility. However, the mechanisms by which increased Abl or Arg kinase activity promote cytoskeletal rearrangements are unclear. We provide evidence that the Rho inhibitor p190RhoGAP (GTPase-activating protein) is an Arg substrate in the postnatal mouse brain. We show that p190RhoGAP has reduced phosphotyrosine content in postnatal arg(-/-) mouse brain extracts relative to wild-type extracts. In addition, the adhesion-dependent stimulation of p190RhoGAP phosphorylation observed in wild-type cells is not observed in arg(-/-) fibroblasts and neurons. Arg can phosphorylate p190RhoGAP in vitro and in vivo on tyrosine (Y) 1105. We find that Arg can stimulate p190RhoGAP to inhibit Rho and that Arg-mediated phosphorylation is required for this stimulation. Phosphorylation by Arg also promotes p190RhoGAP's association with p120RasGAP and stimulates p190RhoGAP's ability to induce neuritogenesis in neuroblastoma cells. Our results demonstrate that p190RhoGAP is an Arg substrate in the developing brain and suggest that Arg mediates the adhesion-dependent regulation of neuronal morphogenesis in the postnatal brain by phosphorylating p190RhoGAP.